The differential diagnosis based on the imaging findings included ossification of subperiosteal hematomas, ectopic calcification in the setting of a connective tissue disorder, and periostitis deformans secondary to fluoride intoxication. Laboratory assays were requested by the patient's rheumatologist, which were notable for a mildly elevated alkaline phosphatase level (216 U/L, reference range=40-115 U/L) and a markedly elevated serum fluoride level (3.9 mg/L, normal range <0.2 mg/L), confirming the diagnosis of fluoride intoxication. The findings were discussed with the patient, who admitted to chronically "huffing" Freon, or inhaling the chlorofluorocarbon gas from a plastic bag.
Diagnosis
The differential diagnosis based on the imaging findings included ossification of subperiosteal hematomas, ectopic calcification in the setting of a connective tissue disorder, and periostitis deformans secondary to fluoride intoxication. Laboratory assays were requested by the patient's rheumatologist, which were notable for a mildly elevated alkaline phosphatase level (216 U/L, reference range=40-115 U/L) and a markedly elevated serum fluoride level (3.9 mg/L, normal range <0.2 mg/L), confirming the diagnosis of fluoride intoxication. The findings were discussed with the patient, who admitted to chronically "huffing" Freon, or inhaling the chlorofluorocarbon gas from a plastic bag.
Discussion
Periostitis deformans is a well-recognized but rarely seen manifestation of skeletal fluorosis associated with subacute fluoride intoxication. The classic finding, first described in 1952 [1] , and further characterized in 1966 in habitual drinkers of fluoride-preserved Spanish wine, is of a nodular, exuberant, and symmetric periostitis, observed in combination with the other manifestations of skeletal fluorosis [2] .
Internationally, skeletal fluorosis is an endemic disease, observed in populations consuming fluoride-rich well water [3] . Within the United States, the disease is much less common, described in isolated case reports secondary to excess ingestion of brewed tea, toothpaste, or fluoride-containing analgesics [4, 5] . Recently, periostitis deformans has been linked to the fluoride-containing anti-fungal medication voriconazole [6] .
Once ingested, the fluoride ion substitutes for the hydroxyl ion in hydroxyapatite, resulting in fluorapatite [7] . This exchange has been shown to occur most readily at the cancellous and periosteal surfaces, i.e., areas of high turnover [8] . The fluorapatite crystal is less soluble and more stable than hydroxyapatite, resulting in greater resistance to bone remodeling. Additionally, the ion itself directly stimulates osteoblastic activity, increasing bone formation [7] .
These biochemical features directly translate to what is described radiographically in skeletal fluorosis: a combination of osteosclerosis of the axial skeleton, periosteal new bone formation, ligamentous/tendinous ossification, and marginal osteophyte formation [2] . The osteosclerotic phase can progress to an osteoporotic one, which progressively involves the areas of sclerosis.
In addition to the aforementioned features of skeletal fluorosis, the pathognomonic imaging finding in periostitis deformans is the luxuriant hyperostotic periostitis resembling bone tumors, originally termed periosteal pseudotumors. These present symmetrically along the long bones of the forearm and leg and within the phalanges, typically no more than "almond-sized" in the fingers, and "apple-sized" in the forearm and leg [2] .
Treatment is aimed at removing the toxic substance from the patient's environment; however, as the half-life of fluoride averages 7 years in the adult skeleton [7] , resolution of osseous findings is most likely a prolonged process. A single case report following a patient with skeletal fluorosis for nearly a decade after stopping the offending agent showed a gradual decrease in bone density over the course of 9 years [9] .
Periostitis deformans has been linked to the abuse of the inhaled anesthetic methoxyflurane [5] , although not to chronic abuse of an inhaled chlorofluorocarbon. While chlorofluorocarbons and methoxyflurane are both organofluoride compounds, it is ultimately a diagnosis of exclusion that the chlorofluorocarbon is the cause of this patient's elevated serum fluoride level and osseous findings. Notably, the other known potential causes of fluoride intoxication were eliminated as sources.
In conclusion, although periostitis deformans is a rare entity, knowledge of its classic radiological appearance is important so that the radiologist can suggest the fluoric origin of the disease, prompting a search for the offending agent in the patient's environment.
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